Pseudomonas aeruginosa stimulates phosphorylation of the airway epithelial membrane glycoprotein Muc1 and activates MAP kinase.
We reported previously that Muc1 on the surface of epithelial cells was a receptor for Pseudomonas aeruginosa (Lillehoj EP, Kim BT, and Kim KC. Am J Physiol Lung Cell Mol Physiol 282: L751-L756, 2002). Other studies showed that the Muc1 cytoplasmic tail (CT) contains multiple phosphorylation sites, some of which are phosphorylated constitutively and associated with signaling proteins. However, the relationship between extracellular P. aeruginosa binding and intracellular signaling is unknown. To investigate the signaling mechanism of Muc1, this study examined phosphorylation of its CT and activation of the extracellular signal-regulated kinase (ERK) in response to stimulation by P. aeruginosa or purified flagellin. Our results showed 1) the Muc1 CT was phosphorylated constitutively on serine and tyrosine, 2) serine phosphorylation was stimulated by bacterial cells or flagellin, and 3) binding of P. aeruginosa or flagellin to Muc1 induced phosphorylation of ERK. These results are the first to demonstrate Muc1 CT phosphorylation and ERK activation in response to a clinically important airway pathogen.